Short Papers
Mucosal Antrectomy in the Treatment of Peptic Ulcer by R M Kirk MS FRCS (Hampstead General Hospital, London) A simple technique is described for performing partial gastrectomy, removing only the mucous membrane. A pyloroplasty is fashioned as epithelial continuity is restored.
The duodenum is first mobilized by Kocher's manceuvre. Adrenaline 1/200,000 in physiological saline is injected into all layers of the gastric and duodenal wall along the line in which the incision will be made. The incision, through all layers, starts on the anterior wall of the duodenum distal to any narrowing, is carried through the pyloric ring and continues on the anterior wall of the stomach midway between the greater and lesser curves, for 10 cm from the pylorus (Fig 1) .
The stomach and duodenum are inspected from within. A noncrushing clamp is placed across the middle of the stomach to limit the spread of fluid which will be injected beneath the mucosa of the antrum. Adrenaline in saline is injected into the submucosa of the distal stomach, to separate mucosa from muscularis and to reduce bleeding during the subsequent dissection (Fig 2) . Kirk, 1965, by kind permission) An incision is made through the duodenal mucosa around the pyloric ring. The edge on the gastric side is elevated and dissected proximally as a sheet of mucosa for 9-10 cm and excised. Bleeding is slight and is easily controlled by the use of diathermy current.
Suturing starts from the centre of ihe posterior wall and is carried in each direction. The catgut stitches on an eyeless needle catch mucosa and underlying muscularis, crossing from stomach to duodenum, drawing the mucosal edges together, thus raising a fold of seromuscularis posteriorly.
When the posterior layer is completed, the remaining defect becomes similar to and may be closed like that of a Heineke-Mikulicz pyloroplasty. The incision in the duodenum can be lengthened so that the whole width of the stomach may be accommodated. An all-coats suture is used, followed by a seromuscular Lembert stitch. The 'dog-ears' of seromuscularis produced by folding are brought gently over the suture line to reinforce it. When the operation is used in the treatment of duodenal ulcer, vagotomy may be done before or after mucosal antrectomy.
Gastric Ulcers
Where a lesser curve gastric ulcer is to be included in the removal of the mucosa, the incision in the stomach wall may be extended to 12 cm from the pylorus (Fig 3) . The submucosa is infiltrated with saline and adrenaline along the lesser curve and adjacent anterior and posterior walls, up to and including the ulcer margins. The distal mucosa is stripped as previously described.
Proximally an additional tongue of mucosa is removed along the lesser curve to include the ulcer margins. The clean granulating base of the ulcer may safely be left (Fig 4) . An adherent ulcer base is 'pinched off' from other organs as described by Tanner (1952) . If the stomach is thereby opened, the edges of the ulcer are excised with the tongue of mucosa and the hole in the seromuscular layers is closed with catgut sutures on an eyeless needle from within. The suture which will re-appose the mucosal edges starts at the upper end of the raw surface Fig 4 The edges ofthe incision are everted with traction sutures. The mucosa has been stripped after infiltrating the submucosa with adrenaline in saline. A tongue of mucosa has been removed along the lesser curve to include the margins but not the base ofthe ulcer above the ulcer base. A continuous catgut suture on an eyeless needle picks up the mucosal edge and underlying muscularis of posterior, then anterior, walls drawing the mucosal edges together, raising a fold of seromuscularis along the lesser curve. This suture ends at the base of the tongue of excised lesser curve mucosa ( Fig 5) . The operation proceeds from here as though only a cuff of antral mucosa had been removed ( Fig 6) .
The area of mucosa which has been removed is similar in shape to that of full thickness stomach which is excised during the performance of a Billroth I partial gastrectomy and Schoemaker excision of the lesser curve (Fig 3) . The ulcer edge is marked and sent for histological examination.
Vagotomy is not done.
Results
Mucosal antrectomy has been performed on 44 patients (Table 1) . Vagotomy with mucosal antrectomy was carried out on 33 patients for the cure of duodenal ulcer. Of these, 4 had an active gastric ulcer, or healed scar.
Ten patients have had mucosal antrectomy alone for the cure of gastric ulcer.
One patient, with incomplete vagotomy, a highly placed gastroenterostomy with a stomal ulcer, had the vagotomy completed and conversion to mucosal antrectomy as a drainage operation.
There were no intra-abdominal complications from the operations. Three patients had superficial wound haematomas. One patient, aged 69, died on the twentieth day after operation following repeated coronary infarctions.
In no patient was an excess of blood aspirated from the gastric tube. Two patients had gastric retention for a few days after operation, requiring the re-passage of the tube.
The results of maximal histamine tests on 6 patients before and after vagotomy and mucosal antrectomy for duodenal ulcer, are shown in The longest period of follow up is two and a half years. All the patients can eat normal food without post-cibal symptoms, although 4 are able to eat only small meals. Of 26 patients followed for more than one year, 21 have regained their pre-operative weights. One man had troublesome diarrhcea for one year; during the second year he has had only occasional relapses during periods of anxiety.
Discussion
Infiltration of the submucosa with large volumes of fluid ensures the complete removal of the mucosa and intact muscularis mucosa (Fig 10) .
The good long-term results which follow coring out of the antral mucosa during antral exclusion and partial gastrectomy, reported by Makkas & Marangos (1949) , suggest that the antral mucosa does not regenerate.
Mucosal antrectomy has proved effective, during the period of follow up, when combined with vagotomy in the treatment of duodenal ulcer. It has been effective when used alone in the treatment of gastric ulcer. The operation has several points of merit:
(1) It is technically easy to perform.
(2) It is effective.
(3) It is not necessary to dissect out or close the duodenum.
(4) Gastroduodenal continuity is maintained. (5) It is unnecessary to dissect out, ligate and divide any major artery.
Fig 10 A strip of excised antral mucosa following infiltration of the submucosa with adrenaline in saline. The intact muscularis mucosa is well shown (6) The external suture line from which leakage could occur is very small.
[A description of the technique of mucosal antrectomy in the treatment of duodenal ulcer has been published in the British Journal of Surgery (Kirk 1965 ).] Professor R B Welbourn (Postgraduate Medical School, London) said that Mr Kirk had developed a fascinating approach to the concept that vagotomy alone might not reduce gastric secretion sufficiently for the reliable control of duodenal ulcer and that the combination of vagotomy and antrectomy, while providing very adequate control of ulceration, increased the operative risks and the incidence of undesirable sequels. Time would show whether his operation achieved the best of both worlds. If Professor Welbourn understood Mr Kirk aright, he was not removing the whole of the antral mucosa. It seemed to Professor Welbourn that, if this operation was really to achieve its objective, Mr Kirk should develop a technique for ensuring complete mucosal antrectomy. The data which he had presented on the production of gastric acid secretion suggested that the fall was profound but it would be nice to see more studies along these lines and a comparison with vagotomy and with vagotomy plus formal antrectomy.
Mr Norman C Tanner (London) said that those who had in the past carried out partial gastrectomy, leaving the pyloric antral seromuscularis and exenterating the pyloric antral mucosa according to the methods of Finsterer and Bancroft, would remember how extremely hiemorrhagic a procedure it was to dissect up the mucosa. He was interested to see that Mr Kirk found it almost a bloodless procedure, no doubt achieved by the submucosal infiltration with a weak adrenaline solution. One of the advantages of this operation described by Mr Kirk over formal antrectomy appeared to be that there was no need to close a difficult duodenal stump.
It was unlikely that all the antral mucosa was removed by thisprocedure, as Professor Welbourn suggested, but at least it was comparable in its effect to the average antrectomy effected by resection of the lower quarter or third of the stomach. Mr Tanner did not think that leaving a small fringe of pyloric antral mucosa would produce such dire effects as used to be experienced following gastrectomy when prepyloric closure and retention of the antral mucosa had been practised.
It was obviously not possible to pronounce a verdict on this procedure immediately. As with all new operations, it now needed to be tried out by other surgeons and its value would be judged by its late results as compared with formal antrectomy and by its operative mortality.
Review of Parenteral Feeding [Abridged] by Ivan D A Johnston Mch FRCS (Department ofSurgery, Postgraduate Medical School, London, and Hammersmith Hospital) Intravenous feeding is required in any long illness when the oral intake of food remains inadequate for long periods. Prolonged recovery from severe trauma or major operations may be associated with severe weight loss and some patients may die in a state of malnutrition having lost 30% or more of their body weight. The solutions available today make it possible to give large amounts of nutrients intravenously in relatively small volumes of fluid for prolonged periods. Not many patients need intravenous feeding and the precise indications for its use have not been defined.
Amino-acid Solutions Intravenous infusions of amino acids have been used clinically for nearly thirty years (Elman 1940) . Calories given at the same time as amino acids help to reduce breakdown of protein and loss of nitrogen in the urine (Lawson 1965) .
Two types of amino-acid solution have been developed: First, the enzymatic hydrolysis of casein produces a mixture of amino acids and peptide fragments; these preparations are acid and contain about 66 % free amino acids. Mixtures of pure crystalline amino acids have been prepared recently. The total nitrogen and amino-acid concentration of these solutions is greater than that of the hydrolysates and the pH is higher. The possible advantages of the synthetic solutions were studied by comparing the effect of the two amino-acid preparations on the nitrogen balance in two similar groups of patients. The reduction in nitrogen loss during and after infusion was similar with both preparations; thrombophlebitis occurred to the same extent with each type of solution. There is no evidence that the synthetic amino acids are in any way superior to the casein hydrolysates (Johnston 1965, unpublished data).
Fat Emulsions
Fat emulsions contain large numbers of calories in small volumes of fluid and are thus of importance in any regime of parenteral feeding. Intravenous fat preparations, however, were extremely toxic until soya-bean oil emulsions were tried and found satisfactory (Schuberth & Wretlind 1961 ). The addition of fat to a solution does not increase the tonicity and fat alone does not cause thrombophlebitis.
Infused fat is metabolized rapidly in the body and about 70 % of the carbon contained in fat can
